Summary
Emphasis over the past year has been on editorial effort to bring Chapter 44, Sugar and Sugar Products of the Official Methods of Analysis of AOAC INTERNATIONAL (OMA) to the high standards set for the 17th Edition of the compendium. In addition, 2 method studies were reported and subjected to peer review, respectively, dealing with detection of adulteration of maple syrup by beet or cane sugar and determination of low levels of glucose and fructose in sugar.
The editorial effort could not cover improvements requiring peer review or experimental verification, as needed in some traditional methods based on reducing sugar determinations and in newer methods based on separation, mostly by liquid chromatography (LC), used worldwide to measure sugar product composition and purity. The General Referee will develop a program in this direction.
For the short term, the General Referee recommends the repeal of AOAC Method 920. 192 A method utilizing specific natural isotope fractionation and deuterium nuclear magnetic resonance spectroscopy (SNIF-NMR ® ) to detect beet or cane sugar addition in maple syrup received First Action approval. The method extends existing AOAC Method 995.17 applicable to beet sugar in fruit juices. A question is still open whether stable isotope ratio analysis is an effective means of detection of adulteration of maple syrup or honey when blends of beet and cane sugar or blends of beet sugar and corn syrup are used.
An AOAC/ICUMSA method for trace levels of glucose and fructose in sugar by means of ion exchange chromatography and pulse amperometric detection also received First Action approval. Scope was limited to raw cane sugar, because Horrat values for trace glucose and fructose in refined sugar were deemed too high. Future work is indicated, possibly, to define detection limits of the method and to show how it could be approved also as applicable to refined beet and cane sugars.
Selected Associate Referee Topics

Maple Sap, Maple Syrup, and Maple Products
Associate Referee Germain Brazeau reports on activities at the Canadian Food Inspection Agency about contaminants in maple syrup, such as sorbic acid, lead, iodine, and formaldehyde. Sorbic acid is determined by LC and UV detection at 260 nm. Trace lead is determined by inductively coupled plasma spectroscopy (ICP) of diluted acidified solution after digestion in nitric acid and hydrogen peroxide. Trace iodine is determined as iodide by ion selective electrode, adapted from AOAC Method 992. 24 , Iodide in Ready-To-Feed Milk-Based Infant Formula (1, 2) . Formaldehyde is determined spectrofluorimetrically after reaction with Fluoral P, resulting in 1,4-dihydrotoluidine. This compound is extracted in isobutanol; the solution emits at 510 nm when excited at 410 nm. Fluorescence of a blank extract is subtracted to correct for interfering materials. This method has been adapted from work by several authors (3) (4) (5) (6) and is considered a candidate for a collaborative study by next year. The Associate Referee recommends posting a search for laboratories that are interested in participating.
chromatography detector. The work may help expanding scope of method below (see 5) . Continue study.
(5) AOAC/ICUMSA Method for Glucose and Fructose in Sugar: Associate Referee Kevin Schäffler, Sugar Milling Research Institute, University of Natal, Durban 4041, South Africa, Tel: +27-31-261-6862, Fax: +27-31-261-6866, E-mail: kevin@smri.org, reports agreement to limit scope of ion chromatographic method followed by pulse amperometric detection for cane sugar (on account of potentially interfering amino acids in beet sugar). So far, however, only raw cane sugar has been approved for First Action. Continued study will verify under what conditions method may be applicable to refined cane and beet sugar and the additional work required. Continue study.
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Summary
Dietary supplement products remain popular, although growth of the market has slowed considerably from its 1997-1998 pace. Some of the decline in the growth rate is likely due to questions about the quality of supplement products. At a time when there is growing evidence of efficacy of botanical and other supplements, quality issues are surfacing that make consumers more wary about their purchases (1) . Many of these quality issues could be addressed if adequate standards of identity and rugged analytical methods for finished product were available. The intense growth of the industry over the past few years has far outstripped advances in analytical methodology.
The One of the most important recent developments in the botanical supplements field was a series of reports that content of hyperforin in SJW (Hypericum perforatum L.) extract is associated with antidepressant activity in animals (27) (28) (29) , human volunteers (30, 31) , and in vitro (32) (33) (34) (35) In a study that demonstrates the difficulties involved with focusing on only one or 2 "marker" compounds as indicators of clinical efficacy, Butterweck et al. (44) reported that a fraction from a H. perforatum extract that was rich in flavonoids displayed antidepressant activity in an animal model. Two fractions obtained from a crude extract of the plant were active in the rat forced swimming test, but at different dosages. Preparative HPLC separation of the 2 active fractions found that they were mainly composed of hyperoside, isoquercitrin, miquelianin, and quercitrin (fraction IIa1), and small amounts of hyperoside and astilbin, and a large number of unknown compounds (IIa2). Pure compounds isolated from these fractions (including hyperoside, isoquercitrin, quercitrin, miquelianin, and the aglycones quercetin and astilbin) were tested for activity. All compounds except quercetin, quercitrin, and astilbin were active.
Two papers by Stermitz et al. (45, 46) further illustrate that the focus on single compounds or classes of compounds in setting quality standards for botanicals may not adequately reflect the biological activity of the whole plant. Berberine is known to possess antibacterial activity and is the major alkaloid of a number of plants. Stermitz et al. examined antibacterial activity of a traditional Native American plant, Berberis fremontii, and found that crude plant extracts possessed greater antimicrobial activity than did the pure alkaloid. The group isolated a flavonolignan (5N-methoxyhydnocarpin) that inhibited the multidrug resistance pump found in the Staphylococcus aureus strain used in the study. The pump actively transports cationic substrates such as berberine out of the bacterial cell. Inhibition of the pump allowed the berberine levels to build up to lethal levels in the bacterial cell.
There have been a number of other papers dealing with the General Referee topic published in the past year. Cao and Liu (47) used an HPLC method for determination of rhein, emodin, chrysophanol, physcion, and aloe-emodin in Chinese rhubarb. Wang et al. (48) A number of herbal preparations were analyzed for 29 elements by neutron activation analysis (59). None was found to contain levels of toxic elements above those deemed safe by health authorities. Two calcium supplements were analyzed by flow injection (FI)-hydride generation (HG)-electrothermal atomization atomic absorption spectrometry (ETAAS), and the values obtained (0.55 and 0.66 µg/g) agreed with results obtained by previously validated methods. For a 500 mg sample, the limits of detection and quantification were 0.006 and 0.02 µg/g, respectively (60). A study for organochlorine pesticides in medicinal plants sold in Portugal found that 48% of the plants sold in pharmacies and 53% of those sold in medicinal herb stores exceeded maximum permitted residue levels (61). A study designed to evaluate the feed value of raw and cooked velvet bean (Mucuna pruriens) in chickens yielded an analytical method for determination of L-3,4-dihydroxyphenylalanine (L-DOPA) in that plant (62). Hashimoto et al. used HPLC to quantitatively examine a number of Chinese medicinal plants belonging to the genus Aristolochia for their content of the nephrotoxic and carcinogenic Aristolochic Acids I and II (63). The authors found these compounds in all members of the genus and some members of the genus Asarum. Members of several other species sometimes substituted for Aristolochia were found to be devoid of these compounds. Kubec et al. (64) used ion chromatography to concentrate the amino acids of garlic, derivatized them with ethyl chloroformate, and reduced the derivatized S-alk(en)ylcysteine sulfoxides with sodium iodide. The authors then determined the compounds by gas chromatography. In the area of product quality determination, Raffi et al. used electron paramagnetic resonance and thermoluminescence to detect irradiation of herbs, spices, and fruit (65). 
Recommendations
(48) Wang, D., Yang, G., Englehardt, H., & Zhang, H. (1999) Electrophoresis 20, 1895-1899 (
Summary
Infant formulas are important products in our society. With the Infant Formula Act of 1980, the U.S. Food and Drug Administration has instituted and still utilizes compliance programs for its regulations. The Official Methods of Analysis of AOAC INTERNATIONAL devotes an entire chapter to infant formula methods and medical foods are included in the same chapter. Although the 2 sets of products have similarities, they are quite different. For instance, the ratios of protein to fat to carbohydrate in a medical food may vary considerably depending on a particular medical need. Changes in the ratio or changes in the type of protein, carbohydrate or fat, result in matrix changes in the laboratory sample. These changes may necessitate a new method. Use of encapsulation techniques for nutrients in manufacturing may call for more advanced methods. Methods available now for compositionally more stable infant formulas may not be compatible with a medical food matrix.
Many existing methods for medical foods depend on older technology, currently less favored by analysts because of concerns about safety and environmental impact. Saponification, for example, is a reliable rugged technique; however, it tends to produce high volumes of strong alkaline solvent, possible emulsions when partitioning into organic solvents, tending to generate hazardous waste in significant quantity. Newer rapid methods have been and are being developed; however, they need to be validated. Rapid methods utilizing matrix solid phase dispersion (MSPD) have been developed for vitamins A, E, K, and β-carotene (1-4). Recently, a technique using accelerated solvent extraction in conjunction with MSPD was also developed for vitamin K in medical food (5).
Recommendations
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Fats and Oils
DAVID
Selected Associate Referee Topics
Hydrogenated Fats
Associate Referee M.M. Mossoba and colleagues at FDA, completed work on development and validation of the method for rapid determination of total trans fat content in fats and oils by attenuated total reflection Fourier transform infrared (ATR-FTIR) spectroscopy (1) . Collaborative study results demonstrated high accuracy in the range of 1-40% trans, with less than 2% high bias relative to gravimetric values. The method is recommended for determination of unsaturated fatty acids with isolated trans double bonds in fats and oils as well as partially hydrogenated fats, and in lipids isolated from food products containing greater than 1% trans unsaturation. The method does not require weighing or dilution of test material in a solvent and requires about 5 min to perform the ATR-FTIR measurement. The ATR-FTIR method was adopted First Action at the Official Methods Board meeting in May, 2000. It has also been adopted by the American Oil Chemists' Society (AOCS) as Official Method Cd 14d-99 (2).
Sedman et al. (3) extended the ATR-FTIR method to simultaneous determination of iodine value (IV) and trans content. FTIR-predicted values for IV and trans content of test oil samples were regressed (partial least squares [PLS] regression) against values determined by GC (4) for evaluation of accuracy. Results indicated that the technique was suitable for quality control laboratories requiring a rapid, simple alternative to the GC for acquisition of IV and trans data. Earlier, use of a disposable polyethylene IR card was described (5) as a sample carrier for the quantitative determination of trans content of fats and oils and margarine (oil or melted fat is applied directly to the IR card for analysis by FTIR spectroscopy). The disposable IR card was reported to work well for trans determinations without a heated flow cell or ATR accessory.
Li et al. (6) described the application of PLS to discriminating between different oil and fat products as well as determining IV by FT near-IR spectroscopy. Miyake et al. (7) used high resolution NMR spectroscopy to determine the trans fatty acid content of hydrogenated vegetable oils. Trans fatty acid content was calculated from the number of trans double bond carbons and average molecular weight derived directly from 13 C-NMR and 1 H-NMR spectra, respectively. Miyake and Yokomizo (8) also developed 13 C-NMR methods for determining the composition of cis/trans and positional isomers in hydrogenated vegetable oils. It was suggested that a combination of 13 C-NMR and GC should be used for precise determination of cis/trans and positional isomer composition of hydrogenated vegetable oils.
Marine Oils
Associate Referee R.G. Ackman of DalTech at Dalhousie University, reported that a method developed for determining squalene content of olive oil (9) , present in the range of 0.3-0.7%, was satisfactory for measuring small amounts (0.03% or less) of squalene in seal oil. The method involves transesterification of the oil with alkali in methanol, hydrogenation of the methyl esters over Adam's catalyst (PtO 2 ), and GC analysis of the fully saturated methyl esters and squalene present in the methyl esters.
Olive Oil Adulteration
Acuna-Cueva et al. (10) studied the relationship between capillary column GC retention times of sterol trimethylsilyl ethers from olive oil and a set of 60 quantum-chemical, conventional and topological descriptors. Comparison of predicted and observed retention times is a possible technique for corroborating the identity of sterols determined by GC analysis.
Storelli and Gambacorta (11) reported a procedure for determining the identity of extra virgin olive oils based on evaluating the fatty acid and triglyceride fractions of test oils. The procedure allowed detection of small amounts of seed oil including hazelnut oil added to the extra virgin olive oil. Ruiz del Castillo et al. (12) proposed a method for detection of olive oils adulterated with less than 5% hazelnut oil involving reversed-phase (RP) liquid chromatography (LC) coupled to GC (RPLC-GC) for detection of filbertone (5-methylhept-2-en-4-one). Mariani et al. (13) found that it was possible to detect addition of hazelnut oil to olive oil by evaluating tocopherol content. Olive oil contains more $-tocopherol than (-tocopherol in comparison to hazelnut oil, while hazelnut oil has a higher content of *-tocopherol than olive oil that contains only trace amounts. Romani et al. (14) determined the polyphenolic content in Tuscany olive oils by LC with diode array detection after solid-liquid extraction with an Extralut cartridge. Favier et al. (15) investigated the use of CO 2 laser IR optothermal spectroscopy to detect adulteration of extra virgin olive oils with sunflower and safflower oils. Detection limits for these vegetable oils were estimated to be 4.5 and 6%, respectively. Guillen and Cabo (16) evaluated the usefulness of specific FTIR spectral bands for determining the presence of low levels of various seed oils (sunflower, sesame, corn, soybean, etc.) In olive oil, the presence of low concentrations of the oils (5-8%) was detected by observing small changes in certain IR spectral bands.
Sacha et al. (17) H-NMR spectra of phenolic extracts from extra virgin olive oil to classify the oils with respect to cultivar and different locations in the Apulia (Puglia) region of Italy. Olive oils were extracted with methanol and the extracts were washed with hexane to eliminate residual oil to obtain the phenolic extracts for 1 H-NMR analysis. In addition, the fatty acid composition of olive oils was determined by GC. Fatty acid composition was used for discrimination of olive variety, while NMR data from the phenolic extracts allowed classification according to geographical origin.
Mavromoustakos et al. (20) focused on the olefinic region of the 13 C-NMR spectrum of virgin olive oil for development of a semiquantitative method to detect adulteration of virgin olive oil with seed oils. The authors observed 12 peaks resonating between 127.5 and 130 ppm (due to oleic and linoleic acid in olive oil) that were altered when authentic virgin olive oil was mixed with seed oil.
Oxidized Fats
Xu (21) measured total polar compounds (TPM) in several deep-frying oils (high oleic canola oils, sunflower oil, palm olein oil, and a partially hydrogenated canola oil) used to deep-fry potato chips. Both the AOCS official method (22) and the TPM VERI-FRY ® PRO (Libra Technologies, Inc., Metuchen, NJ) quick test were used to measure polar compounds in the frying oils. The quick test was found to be fast, convenient, economical, and reliable. However, quick test measurements at 490 nm rather than 590 nm (as recommended by the company) provided better correlations with TPM determined by the AOCS official method.
Moh et al. (23) described a near infrared (NIR) spectroscopic method for measuring peroxide value (PV) in crude palm oil (CPO). Calibration standards were prepared by oxidizing CPO in a fermenter at 90°C. The method was validated with an independent set of test samples prepared on another day. Bauer-Plank and Steenhorst-Slikker-Veer (24) used RP-HPLC with UV detection for determination of triacylglyceride (TAG) hydroperoxides (HPO) in vegetable oils. They also compared PV determined by iodometric titration and TAG-HPO by quantitative HPLC. Absolute quantitative results could not be obtained by HPLC for TAG-HPO. The authors noted that HPLC-UV should not be considered as an alternative for determination of PV by iodometric titration.
Osada et al. (25) reported the rapid analysis of oxidized cholesterol derivatives (25-hydroxycholesterol, 7-ketocholesterol, etc.) by HPLC combined with diode-array UV and evaporative laser light-scattering detection. The procedure was applied to identification of these oxidation products in food, plasma lipoproteins, and photo-oxidized materials. In addition, identification of the cholesterol oxidation products (COPs) was performed by HPLC-electrospray ionization MS. Tai et al. (26) presented an overview of the analysis, formation, and inhibition of COPs in foods. The authors noted that HPLC failed to resolve several geometrical isomers and double bond-free COPs, such as isomeric 5,6-epoxides and triol, could not be detected by UV. They concluded that the combination of GC and MS is an effective tool for determination of COPs.
Sterols and Tocopherols (Vitamin E)
Dutta and Normen (27) developed a method for resolution of all sterols in a complex mixture using low/medium polarity capillary GC. Trimethylsilyl (TMS) ether derivatives were analyzed on a fused silica DB-1701 (14% cyanopropyl-phenyl-methylpolysiloxane) column. Senorans et al. (28) performed analysis of free sterols in edible oils by direct injection of the oils into a GC system with on-line coupling of RP-HPLC and GC. Lechner et al. (29) determined both free and esterified sterols in vegetable oils by coupled on-line normal phase (NP) LC-GC. Choong et al. (30) described a simple, rapid method without derivatization for GC determination of free and total sterols in vegetable fats and oils.
De Greyt et al. (31) compared determination of tocopherols in vegetable oils by GC (using AOCS Official Method Ce 3-74) and by NP-HPLC (using AOCS Official Method Ce 8-89). Improved accuracy and reliability were achieved with the HPLC method. Goffman et al. (32) described an HPLC method for determination of tocopherols in single rape seeds. Tocopherols were extracted with isooctane and the extract was analyzed without additional purification with a 94% isooctane/6% tert-butyl methyl ether mobile phase and fluorescence detection (excitation at 295 nm, emission at 330 nm).
Bonvehi et al. (33) described a liquid chromatographic procedure (µBondapak-C 18 column, 300 × 3.9 mm id, 10 µm particle size; fluorescence detector, excitation at 296 nm, emission at 330 nm) for determination of tocopherols and tocotrienols in vegetable oils. Solid-phase extraction was used to extract the tocols from the vegetable oils.
Total, Saturated and Monosaturated Fat in Food Stuffs by Hydrolytic Extraction
Associate Referee J. Szpylka, General Mills, is continuing investigation of procedures for determining total fat in food. Wei-Zou et al. (34) compared recently developed procedures for determining fat content of foods with the classical gravimetric technique. The authors concluded that acid hydrolysis/mixed ether extraction (followed by GC of the fatty acid methyl esters) is the most appropriate method for meeting labeling requirements for most cereal products.
Any interested scientists or associations performing these analyses are asked to contact this General Referee to become a collaborator or Associate Referee. Eight collaborating laboratories assayed 7 blind duplicate pairs of foods for polydextrose content. The 7 test sample pairs ranged from low (2%) to high (95%) levels. The following foods were prepared with polydextrose mixed into the other ingredients and then baked, cooked, or otherwise prepared: milk chocolate candy, iced tea, sugar cookie, grape jelly, soft jellied candy, and powdered drink mix. Collaborators also received a polydextrose standard to develop a calibration curve (correlation coefficient not less than 0.995). The method detected polydextrose by ion chromatography, after removal of interfering food components (high molecular weight solubles). Repeatability standard deviations (RSD r ) ranged from 3.93 to 9.04%; reproducibility standard deviations (RSD R ) ranged from 4.48 to 14.06%. The recovery was 94%.
Recommendations (1) Total Isolated trans Isomers in Margarines and
Dietary Fiber
LEON PROSKY
Polydextrose is a 1 kcal/g randomly bonded polysaccharide prepared by vacuum thermal polymerization of glucose, sorbitol, and food acid as catalyst (89:10:1 ratio; 1). The aver-age degree of polymerization is 12, and the range of molecular weight is 162 to about 20 000, with about 90% between 162 and 5 000 (2, 3). It is an approved food ingredient in over 50 countries and has physiological benefits consistent with dietary fiber (4-13). However, polydextrose (and other similar carbohydrates) are not included in the value obtained by the AOAC assay for total dietary fiber (TDF; 4). This is because polydextrose is not precipitated by an 80% ethanol test sample preparation step.
A number of methods have been developed for measurement of polydextrose in foods (14) (15) (16) (17) (18) . The first method used acid hydrolysis to break glycosidic bonds, followed by colorimetric determination using phenol and sulfuric acid. This method is difficult, imprecise, and affected by the presence of other carbohydrates. An assay used currently in Japan to quantify polydextrose for subsequent labeling as fiber utilizes HPLC (15) . Other HPLC-based methods (16) (17) (18) have been published. These HPLC methods work well in relatively simple food systems, but interfering substances (e.g., soluble gums, hydrocolloids, bulking agents, etc.) can confound the chromatogram in some foods. We have further developed the Stumm and Baltes method (16) by improving the test sample preparation step and demonstrating removal of possible interfering ingredients (inulin, maltodextrin, pectin, etc.; 19) . This is the first published collaborative study on polydextrose. It has been previously demonstrated (19) that polydextrose gives no significant TDF value by current AOAC TDF methods. Therefore, the value obtained from this method can be added to the TDF value determined by current AOAC TDF methods without concern of double counting.
High-pressure anion exchange chromatography with electrochemical detection (HPAEC-ED) is a sensitive and selective technique for measuring carbohydrates. Stumm and Baltes (16) developed a technique to quantify polydextrose using amyloglucosidase and inulinase to remove soluble interferences, followed by HPAEC-ED. This method used centrifugal ultrafiltration, followed by a more rigorous enzyme treatment (amyloglucosidase, isoamylase, fructanase), to remove potential interfering components present in foods.
trans Galactooligosaccharides in Food and Food Products, Ion-Exchange Chromatographic Method
Associate Referee Jaap de Slegte, Borculo Domo Ingredients, The Netherlands, reported that trans galactooligosaccharides (TGOS) are fully soluble galactans that can be classified as dietary fiber because they are not digested in the small intestine but are fermented in the colon by the bacterial flora (14) . A new analytical method, based on a method published by Quemener et al. (15) has been developed in the laboratory of Borculo Domo Ingredients to assess the concentration of TGOS in food and feed products. In order to validate the method, a collaborative study preceded by a precollaborative trial was conducted in the period from February to May 2000. The goal of the precollaborative trial was to eliminate minor errors from the method and to familiarize the participants with the instructions and the method. Twelve participating laboratories from various European countries (Italy, Germany, France, Switzerland, Finland, and The Netherlands) as well as the United States, received 14 laboratory samples with added TGOS (7 blind duplicates) for analysis. The laboratory samples were (the concentration of added TGOS is in parenthesis): yogurt drink (6%), lemonade syrup (15%), custard (5%), orange juice (4%), pet candy (2%), biscuits (8%), and infant formula (4%). Results were received from 11 laboratories; one failed to produce any results due to staffing changes. At the moment all data is being processed and statistical analysis is being completed to assess the performance of the method. After the calculations are complete, the final report will be written and sent for evaluation to the General Referee, the Statistical Advisor for the Food Nutrition Committee, the members of the Food Nutrition Committee, and finally to the Official Methods Board for approval of the method for First Action.
Combination of AOAC Method for Total Dietary Fiber with Enzymatic-HPLC Determination of Indigestible Maltodextrin in Foods
Associate Referees, Kazuhiro Ohkuma, Masutani Chemical Industry Co. Ltd., Japan, and Dennis T. Gordon, North Dakota State University, submitted the following report.
The Associate Referees have developed and validated a total dietary fiber (TDF) method for the measurement of resistant maltodextrin (RMD) in foods that is not fully recoverable by conventional TDF methods such as AOAC 985. 29 or 991.43. Because the average molecular weight of RMD is only 2 000 Da, the lower molecular weight soluble dietary fiber components do not precipitate in 78% ethanol, therefore, RMD is not completely quantitated as dietary fiber by the current AOAC methods. The accuracy and precision of the method was evaluated through an AOAC collaborative study. The study involved 10 collaborating laboratories that assayed 12 laboratory samples (6 blind duplicate laboratory samples) containing from 1-95% RMD. The method consisted of 2 parts. In the first part the insoluble dietary fiber (IDF) and the high molecular weight soluble dietary fiber (HMWSDF) were measured using AOAC 985.29. In the second part the low molecular weight soluble dietary fiber (LMWSDF) was determined in the filtrate of AOAC 985.29 by HPLC. The TDF was calculated as the sum of IDF + HMWSDF + LMWSDF. RSD r values of the 6 laboratory samples ranged from 1.30-5.45%. RSD R values of the 6 laboratory samples were 2.14-6.79%. The Official Methods Board is now considering the method for First Action. (2) trans galactooligosaccharides in Food and Food Products, Ion-Exchange Chromatographic Method: Associ-modern technology. Chromatographic separations are now the preferred methods for many water-soluble vitamin methods whenever the target analytes are easily identified and quantitated. Some vitamins such as biotin, vitamin B 12 and folate are still difficult to measure chemically because of their low concentration or wide diversity of active congeners. In the course of time new techniques will undoubtedly assist in this area particularly with the rapid growth of diode-array detection and LC/MS instrumentation. In the meantime there is a lot of effort being placed into validating folic acid methods by HPLC. ELISA and biosensor techniques will also have an increasing important place in future vitamin-testing laboratories. The General Referee expects rapid growth of these techniques for micronutrient testing, accompanied by increasing miniaturization of current equipment.
Recommendations
Test procedures for niacin and niacinamide (961.14, 975.41, 981.16, and 968.32) are of particular concern to the General Referee because of the use of highly toxic cyanogen bromide. Their replacement therefore represents a priority. An Associate Referee has been found to perform a collaborative study using chromatographic procedures, both HPLC and capillary electrophoresis (CE).
Unfortunately, draft methods for the B-group vitamins (B 1 , B 2 and B 6 ) validated by the Committee of European Normalisation (CEN) did not meet the AOAC or ISO 5725 validation criteria. They are high quality procedures but require further validation using the harmonized procedures. This process is underway and attempts are being made to get new Associate Referees through CEN and by advertising in ILM. CEN is also validating a folic acid method using HPLC. This is a particularly popular analyte at the current time, attested to by the many Associate Referees working on new techniques in various committees. This is clearly a case where rationalization of effort is desirable by getting volunteers to co-operate which each other. In other areas, such as vitamin B 5 (pantothenic acid), fewer advances have been made. An Associate Referee has also recently been selected to replace the surplus AOAC 945.73 (calcium pantothenate in vitamin preparations) and work should be underway early in 2001. If the method can be applied to certain dietary supplements, the scope will be increased.
The vitamin C titration method (967.21) is suitable for many test samples with high ascorbic acid concentrations and low color interference. However, alternative procedures are required for general food testing, particularly unfortified products. Extension of the method to include ascorbic acid and dehydroascorbic acid is also desirable. CEN has a vitamin C project underway and cooperation between the two organizations is being encouraged to produce a joint standard method with AOAC.
